The Regulation of Uterine Proinflammatory Gene Expression during Pregnancy in the Live-Bearing Lizard, Pseudemoia entrecasteauxii.
The evolutionary transition from egg-laying to live-bearing in amniote vertebrates (reptiles and mammals) requires the development of a closer association between the maternal and embryonic tissue to facilitate gas and nutrient exchange with the embryo. Because the embryo is an allograft to the father and mother, it could be considered foreign by the maternal immune system and thus be immunologically rejected during pregnancy. In eutherian ("placental") mammals, the proinflammatory genes interleukin 1B (IL1B), tumor necrosis factor (TNF) and tumor necrosis factor receptor superfamily 1A (TNFRSF1A) are tightly regulated in the pregnant uterus to prevent embryonic rejection. We tested whether inflammation is similarly regulated in pregnant viviparous reptiles by comparing the expression of IL1B, TNF, and TNFRSF1A in the pregnant and nonpregnant uterus of the viviparous lizard, Pseudemoia entrecasteauxii. We found statistically significant support for the downregulation of pregnant uterine TNF mRNA expression in P. entrecasteauxii, but no statistically significant changes in mRNA expression of TNFRSF1A or IL1B between pregnant and nonpregnant uteri. Although these genes are apparently not regulated at the transcriptional level, our immunofluorescence microscopy analyses nonetheless demonstrate that the IL1B proteins are stored intracellularly during pregnancy, possibly resulting in inhibition of inflammatory response. We therefore conclude that processes of both transcriptional (TNF) and posttranslational (IL1B) gene regulation may reduce inflammation in the pregnant uterus of this viviparous reptile. Our study is important because it demonstrates that regulating the maternal immune system to prevent embryonic rejection may be important in reptilian pregnancy as it is in mammalian pregnancy.